Generation of tyrosine hydroxylase-immunoreactive neurons in ventral mesencephalic tissue of Nurr1 deficient mice.
Nurr1 is an orphan nuclear receptor belonging to the family of evolutionary conserved steroid/thyroid hormone receptors. It has been shown that Nurr1 is required for development of ventral mesencephalic dopaminergic cells in vivo and that Nurr1 regulates the tyrosine hydroxylase (TH) gene. The aim of this study was to investigate the possibility of finding ventral mesencephalic TH-positive neurons in Nurr1 deficient tissue when developed in the presence of wild type (WT) striatum. Therefore, fetal ventral mesencephalic tissue from embryonic day (E) 9.5-10.5 fetuses from Nurr1 mutant mice was co-cultured with lateral ganglionic eminence (LGE) from WT fetuses using the 'roller-drum' culture technique. TH-immunohistochemistry revealed similar number of positive neurons in WT, heterozygous, and Nurr1 deficient tissue, respectively. When ventral mesencephalon, dissected from E10.5 fetuses, was cultured alone without the presence of LGE, significantly more TH-immunoreactive neurons were found in WT and Nurr1 +/- than that seen in Nurr1 -/- cultures. In single ventral mesencephalic cultures dissected from E15.5, TH-positive neurons were found in all tissue cultures derived from knockout animals. Interestingly, the formation of TH-positive nerve fiber bundles was obvious in WT cultures while not observed in cultures of knockout tissue. When ventral mesencephalon was cultured alone in serum-free medium, almost no TH-positive neurons were found in cultures of knockout tissue. The addition of the growth factors epidermal growth factor and fibroblast growth factor-8 did not induce TH-immunoreactivity in serum-free Nurr1 -/- tissue cultures. In conclusion, TH-positive neurons may be generated in ventral mesencephalic tissue of Nurr1 deficient mice, suggesting that Nurr1 is not required for TH gene expression in ventral midbrain in vitro.